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ADVIBORY ON THE CEE OF THIS DOCUMENT

The information contained in this document has been develeped solely for the

. purpoae of providing general guidance to employees of the Geddard Space Flight
center {G¢$FC}. This document may be distributed outeide GSFC only ac a
courtesy to other government agencies and contractors. Any distribution of
this decument, or application or use cf the information contained herein, inm
expreasly conditioned upcon, and is subject to, the folleowing understandings
and limitatione:

{a) The information was developed for general guidance only and ia
subject to change at any time;

i) The information wac developed under unigue GSFC laboratory conditions
which may differ substantially from outside canditisns;

{e) GSTC does not warrant the accuvracy of the information when applied or
used under other than vnique GSFC labeoratory cenditvions;

(d) The information sheuld net be conetrued as a represantation of
product performance by either GSFC or the manufacturer;

(&) Neither the United States government nor any person acting on behalf
of the United States government assumes any liability resulting from
the application or use of the informatien.
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A radiation evaluation was performed on the S4AC244DMQB to determine

the Lotal dose tolerance of these parts. A brief summary of Lhe Lest
rosults is provided below. Tor detailed information, refer Lo Tables
I through IV and Pigure 1.

The total dose testing was performed using a cobalt-60 gamma ray
source. During the radiation testing, eight parts were irradiated
under bias (see Figure 1 for bias configuration), and two parts were
used as control samples. | The total dese radiation steps were 10, 20

30, 50, 75, and 100 krads . Afler 100 krads, the parts were annealed
under blas at +25°C for 216 hours. After this annealing, thes parts
were irradiated to 200 and 300 Krads (cumulatlve) Finally, the parts

were annealed under bias for 168 hours at 100°C. The dose rate was
between 150 and 6,250 rads/hour, .depending on the total dose level
(scc Table IT for radiation schedule). After each radiation expogure
and annealing treatment, the parts were electrically tested @ +25 Oc
dLLGrdlng to the test ccndltlons and the specification limits listed
in Table IIT. These tests included three functicnal tests at 10 MHz
after cach radiation and annealing step.

A1l parts passed all three functional tests on irradlation up to 300
krads and on subseguent high temperature annealing for 168 hours.
Also, all parts stayed within specification limits for all parameters
on irradiation up to 30 krads. However, after radiation exposure to
50 krads, one device was well in excess of the specified 1limit of 160
ud for ICCH, ICCL, and ICCZ (ICCH = 606 nA, ICCL = 345 ua, JCCZ = 284
uh) and ancother device marginally exceeded the limit for TCCH. Upon
continued exposure to 100 krads, the same two devices suffered further
degradation in the ICCH, ICCL, and ICCE paramcters. Readings were as
high as 4.2 mA for ICCH and 3 ma for IcCCL and ICCZ. After anncaling
for 216 hours at 2%°C, these two parts recovered slightly, but were
still exceeding the spec1fled limits. After 200 krads of exposure,
five devices were exceeding the limits for the same paramcters with
readings as high as 10 mA. In addition, two of these five parts werc
marginally exceeding the limit for TPZH1. After 300 krads scven
devices were above the limit for the ICC parameters and six devices
marginally surpassed the TPZHL limit. After the 168 hour anncaling at
100%C, the devices recovered very wcll with only one part marginally
exceeding the limits for ICCH, ICCL, and TICCZ. All of the parts
continued to marglnally exceed the TPZHI limit.



Table IV provides the mean and standard deviation values for each
parameter after each radiation ecxposure and annealing treatment.

also provides a summary of the functional test results after each
radiation/annenling step.

It

any further details about this evaluation can be obtained upon
request. If you have any guestions, please call me at (301)731-8954.

In this report, the term rads is used as an abbreviation lor rads
(81).
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Generic Part Number:

SMEY Common Buy
Part Numhber:

SMEX Common Buy
Control Number:

Charge Number:
Manufacturer:
Lot Date Code:
guantity Tested:

Serial Numboers of
Radialion Samples:

Serial Mumber of
Contraol Sample:

Part Functicn:
Part Technclogy:

Package Style:

TABLE I. Part Information

54AC244DMOB

DO6GZ2-37LLZ0IRA

1657

ca0358

National Semiconductor Corp.

I02TA

8

603, 604, 605,

601, 602
OCTAL BUFEFER
CMOS

20~pin DIP

606,

607,

608,

609,

610



TART.R TI.

FEVENTS

1) 1Initial (Pre-Irradiation) Electrical Measurements

2] 10 KRAD LRRADIATION (500 rads/hour)
POSY 10 KRAD ELECTRICAL MEASUREMENT

3) 20 KRAD IRRADIATION (h0O rads/hour)
POST 20 KRAD ELECTRTCAI, MEASUREMENT

4) 30 KRAD IRRADIATION (180 rads/hour)
POST 30 KRAD FLFCTRICAL MEASUREMENT

5) 50 KRAD TRRADIATION (1,050 rads/hour)
POST 50 KRAD ELECTRICAL MEASUREMENT

&) 75 KRAD IRRADIATION (1,320 rads/hour)
POST 75 KRAD ELECIRICAL MEASUREMENT

7) 100 KRAD 1RRADIATION (1,350 rads/hour)
POST 100 KRAD ELECTRICAL MEASUREMENT

g) 72 HOURS ANNEALING AT 25°C
POST 72 HOURS ELECTRICAL MEASUREMENT

gy 216 HOURS ANNEALING AT 25°%C
PCST 216 HOURS ELECTRICAT, MEASUREMENT

10) 200 KRAD IRRADIATION (6,250 rads/hour)
POST 200 KRAD ELECTRICAT., MEASUREMENT

11} 300 KRAD IRRADIATION (2,130 rads/hour)
POST 300 KRAD ELECTRICAT, MEASUREMENT

12) 168 HOURS ANNEALING AT +100°C
POST 168 HOURS AT +100°C ELECTRICAL MEASUREMENTS

Notes:

Radlation Schedule for S4ACZ2440MQOB

DATE

07/17/91

12/09/91
12712791

12/12/21
12713791

12/13/91
12/17/91
12/17/91
12718791

12/18/91
12/19/91

12/19/91
12/20/91

12/20/91
12723791

12/20/91
12730791

12/30/91
12/31/91

12/31/91
Q1/02/92

01/02/92
01710792

- All parts were radiated under bias at the cobalt-60 gamma ray
facility at GSFC,

- 211 electrical measurements were performed off-site at +259C.

- All Annealing steps were performed under bias.



Electrical characteristics of 54AC244DMQB
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Figure 1. Radiation Bias Circuit for 54ACZ244DMQB

Al Resistors @ L K ohm 59, Ve W

Vee shall be 50V 2107 jvee . 2.5v.iy
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